Paramutation: an encounter leaving a lasting impression.
Paramutation is the result of heritable changes in gene expression that occur upon interaction between alleles. Whereas Mendelian rules, together with the concept of genetic transmission via the DNA sequence, can account for most inheritance in sexually propagating organisms, paramutation-like phenomena challenge the exclusiveness of Mendelian inheritance. Most paramutation-like phenomena have been observed in plants but there is increasing evidence for its occurrence in other organisms, including mammals. Our knowledge of the underlying mechanisms, which might involve RNA silencing, physical pairing of homologous chromosomal regions or both, is still limited. Here, we discuss the characteristics of different paramutation-like interactions in the light of arguments supporting each of these alternative mechanisms.